Atherosclerotic-like process in aortic stenosis: activation of the tissue factor-thrombin pathway and potential role through osteopontin alteration.
We recently demonstrated in an experimental model the expression of tissue factor (TF) in aortic valves. Thrombin, generated at the end of the TF-initiated coagulation cascade, has been shown to cleave the anti-calcific osteopontin (OSP) liberating the pro-inflammatory OSP N-half. We hypothesized that TF might play an important role in calcific aortic valve stenosis (AS) through thrombin generation and hence evaluated the valvular expression of TF and its inhibitor (TF pathway inhibitor), α-thrombin, OSP and its thrombin-cleaved form (OSP N-half). Calcified aortic valves were obtained from patients undergoing valve replacement. Protein expression was evaluated by immunostaining and measured using ELISA kits. Transcripts were analyzed by RT-PCR. We included 52 patients (31 men; age 70 ± 10 years; aortic valve area index 0.35 ± 0.13 cm(2)/m(2)). Immunohistochemistry revealed that TF, OSP and α-thrombin expressions were associated with calcifications at the aortic side of the leaflets. There was an overexpression in calcified regions as compared to non-calcified zones of TF (733.3 ± 70.5 pg/mg vs. 429.4 ± 73.2 pg/mg; p<0.0001), OSP (88.9 ± 12.7 ng/mg vs. 15.0 ± 3.3 ng/mg; p<0.0001) and OSP N-half (0.41 ± 0.06 pmol/mg vs. 0.056 ± 0.011 pmol/mg; p<0.0001). Additionally, both TF and α-thrombin expressions were associated with OSP N-half (r=0.52; p<0.0001 and r=0.33; p=0.019, respectively). Aortic leaflet TF and α-thrombin expressions and their association with the thrombin-cleaved form of OSP, are a new and important feature of AS. We hypothesize that TF may be involved in the mineralization process of aortic valves by enhancing the generation of the pro-inflammatory OSP N-half through thrombin induction. This pathway deserves further studies to address its implication in the aortic valve calcification process.